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Thus when a system of Faraday tubes is in motion, the
electromotive intensity is at right angles both to the resultant
magnetic induction and to the mean velocity of the tubes, and is
equal in magnitude to the product of these two quantities into
the sine of the angle between them.

We see from the preceding equations that there may be a
resultant magnetic force due to the motion of the positive
tubes in one direction and the negative ones in the opposite,
without either resultant momentum or electromotive intensity;
for if there are as many positive as negative tubes passing
through each unit area so that there is no resultant polariza-
tion, there will, by equations (9), be no resultant momentum,
while if the number of tubes moving in one direction is the
same as the number moving in the opposite, equations (10) show
that there will be no resultant electromotive intensity due to
the motion of the tubes. We thus see that when the mag-
netic field is steady the motion of the Faraday tubes in the
field will be a kind of shearing of the positive past the
negative tubes; the positive tubes moving in one direction
and the negative at an equal rate in the opposite. When,
however, the field is not in a steady state this ceases to be
the case, and then the electromotive intensities due to in-
duction are developed.

Mechanical Forces in the Field.

14] The momentum parallel to x per unit volume of the
medium, due to the motion of the Faraday tubes, is by equation (9)

thus the momentum, parallel to x which enters a portion of the
medium bounded by the closed surface S in unit time is equal to
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where dS is an element of the surface and I, m, n the direction-
cosines of its inwardly directed normal.

If the surface B is so small that the external magnetic field
may be regarded as constant over it, the expression may be
written as
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